Cardiopulmonary response to extracorporeal venous CO2 removal in awake spontaneously breathing dogs.
The ventilatory response to a reduction in mixed venous PCO2 has been reported to be a decrease in breathing even to the point of apnea with no change in arterial CO2 partial pressure (PaCO2), whereas a recent report in exercising dogs found a small but significant drop in PaCO2 (F. M. Bennett et al. J. Appl. Physiol. 56: 1335-1337, 1984). The purpose of the present study was to attempt to reconcile this discrepancy by carefully investigating the cardiopulmonary response to venous CO2 removal over the entire range from eupnea to the apneic threshold in awake, spontaneously breathing normoxic dogs. Six dogs with chronic tracheostomies were prepared with bilateral femoral arteriovenous shunts under general anesthesia. Following recovery, an extracorporeal venovenous bypass circuit, consisting of a roller pump and a silicone-membrane gas exchanger, was attached to the femoral venous cannulas. Cardiopulmonary responses were measured during removal of CO2 from the venous blood and during inhalation of low levels of CO2. Arterial PO2 was kept constant by adjusting inspired O2. The response to venous CO2 unloading was a reduction in PaCO2 and minute ventilation (VE). The slope of the response, delta VE/delta PaCO2, was the same as that observed during CO2 inhalation. This response continued linearly to the point of apnea without significant changes in cardiovascular function.(ABSTRACT TRUNCATED AT 250 WORDS)